Noisein RTL Flow
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|ntroduction

o Current RTL Flow Closure Steps
- Timing
- Formal verificaton

° N0|se Important and getting more
|mportant

e Relatively new, but criticaltochip
SUCCESS.

— Noise failures hard to debug and happen after
chip-manufactored———————————

® Canno use certain constructs SUC as
tristate busses.
— Tristate busses do not allow for repeaters.

e Timing changes due to repeaters, need to
planahead.




Sources of Noise

e R-drop
_ Power grid, needs to be designed well.
— Supply charge quickly to avoid voltage droop.
- DrmlmﬂWW

° Capaﬁﬁlmg:
— Transitioning signal, impacts neighbors.

\/eltage Droop




Ground Bounce

from each other. RTLer needs to be
layout aware.

Power Grid Design | ssues

Wdd

? Wdd af driver,

impact occurs when Vand of receiver and
nd Vgnd of receiver is maximzed




Capacitive Coupling

e Chip frequency increases, coupling get
worse.

e Normal solution is to decrease cross-

coupling cap as % of total cap.

— Use buffers (not always possible due to
timingy.,.

— Slow down impacting signal. (can cause speed

Capacitive Coupling (contd.)

Impacting Wire

Impacted Wire

\ Impacting Wire

ross capacitance impact;
Dependent upon aftacker slope

an reduce slope, but then cross bar current increases, leading ta higher
nower dissipation
Mormal fix is to place bufferas, but not always feasible, timing/cangestion
impact
Buffers hard fo place for tristate signals.




Conclusion

e Noise bigissue for ASICs going forward.
e Noise needs to be incorporated in tapeout

* Timing and area impact of buffer addition.
— Multiple input switching can cause min-

Conclusion (contd.)

e Correct by construction libraries.

— Decoupling cap inserted for big drivers.
« Save pacaglng cost, but can increase eaage

few extra MHz..




